Introduction
The extraction and use of non-ferrous and radioactive metals, coal, geothermal waters, the operation of atomic power plants and nuclear explosions during the 1950s and 1960s altered the concept of radioactivity of the environment and led to the need for control and surveillance in all the components that define the notion of environment [1, 2] . Thus, the radioactivity of the environment is given, together with the natural radionuclides existing since the formation of the Earth, and radioactive substances created exclusively in human activities (civil and military industries, medicine, scientific research, energetic reactors, waste etc.). Natural radioactivity is given by the cosmic radiation and the radioactive elements contained in the Earth's crust since the formation of our planet. Approximately 340 nuclides are found in the environment, of which 70 are radioactive [3, 4] . Earth's natural radioactivity includes three major components: a. Primordial radionuclides, having halflives long enough to survive since they were created (those who are the heads of the three natural radioactive series); b. Progenitors of these primordial radionuclides; c. Cosmogenic radionuclides formed by the interaction of cosmic radiation with the atmosphere [5] . The activity of naturally occurring radionuclides and naturally occuring radioactive materials (NORM) can be artificially intensified by various technological processes, resulting in a new category of radionuclides called Technologically Enhanced Naturally Occurring Radiative Materials (TENORM) [6] . Lately, there has been an increase in the awareness of the danger of natural radioactive materials (NORM) as well as the increase in their concentrations in various non-nuclear industrial processes. There are cases where these naturally enriched radioactive materials (TENORM) may have the same levels of activity as waste with low levels of radioactivity from the nuclear fuel cycle. [7] Artificial radioactivity is the result of experiments with nuclear weapons, the use of nuclear power plants and the use of manmade radionuclides in various applications (medicine, scientific research, industry, etc.) over 120 years after the discovery of radioactivity by Henry Bequerel.
In conclusion, the radioactivity of the environment (soil, air, water, food, plants, etc.) comes from natural radioactivity, but also from artificial radioactivity.
2.
Chemical, radioactive and noise pollution generated by thermal power plants As we know, technology, along with the extraordinary advantages offered to mankind, has brought many shortcomings, of which an important place is the pollution of the environment. A thermoelectric or thermal power plant is an electric power plant that generates electricity based on the transformation of the thermal energy resulting from combustion of fuels. The electric current is produced by electric generators driven, in most cases, by steam turbines. Materials resulting from coal combustion in thermo-power stations are: -clay deposited on the bottom of the oven; is "heavy ash" and is the mineral part of coal; represents 20% of the combustion material; -ash or "light ash" or "flying ash" that escapes from the chimney filters and reaches the atmosphere and then deposits on the ground; represents 80% of the combustion material; -radon released into the atmosphere, increasing radioactivity even through its disintegration products, Bi-214 and Pb-210; -hot gases. In the burning process, harmful substances such as sulfur oxides (Sox), nitrogen oxides (NOx), carbon oxides (Cox) and ash dust are generated. Along with these, small amounts of hydrochloric and hydrofluoric acid are also produced. Fly ash discharged through the chimneys of combustion plants of thermal power plants together with fine ash dust from ash storage dumps and coal dust from coal dumps or from transport or preparation is a solid noxious matter in the form of aerosols. [8] In addition, the installations and equipment used for the coal supply of steam boilers, namely the sorting-crushing plant, the conveyor belts and the cup-drive machines, produce continuous noise pollution. The dispersion of industrial, chemical and radioactive pollutants depends on the following factors:
-factors that characterize the emission source (exhaust sump height, its diameter, gas velocity and temperature, the amount of pollutant emitted per unit time, the physical and chemical properties of the pollutant); -factors that characterize the area where the emission took place (topography and roughness of the land); -meteorological factors (air currents characterized by direction and velocity, thermal stratification of the atmosphere). Dispersing in the environment, pollutants of different types get into the air, water, soil [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] and produce numerous negative effects on plants [20] [21] [22] [23] [24] [25] [26] [27] , animals, and humans [28] .
Radiation pollution generated by thermal power plants
Average annual ash and slag yields from a coal-fired power plant vary mainly with the installed power of the power plant, the quality and degree of coal fragmentation, and the characteristics of the combustion boiler.
In our country, at all power stations that use coal as the main fuel, the transport of ash to the dumps is made by hydraulic systems because of the large quantities to be transported. In Romania the ash dumps do not have high heights, but occupy a large area of land. Ash and slag represent the unaltered solid residues resulting from the combustion of coal in power plants and consist of calcite, pyrite, clay and other minerals that are divided and decomposed in the combustion process. The main fraction resulting from combustion is ash (70 ÷ 90%) compared to slag and other resulting materials. Its color may be gray or light gray, depending on the unbound carbon content. All coal varieties contain natural radioactive isotopes in certain concentrations. By burning them in the center, there is a concentration of radioactive isotopes in the combustion products which are subsequently discharged into the environment. [29] The table below shows the specific radioactive activities of the main radionuclides contained in the coal extracted from the mines in Romania: 40 K, uranium, thorium and all radionuclides in the disintegration chains. Also, radon from the natural radionuclide disintegration chain is exalted by dislocation and granulation inside the combustion chamber, increasing the concentration of radon within it.
The specific activity of the main radionuclides in the fly ash emitted from coal-fired power plants in Romania is presented in the table below: Th 2 ÷ 170 It can be seen that the radioactivity resulting from the combustion of coal is 2 ÷ 10 times higher than that of the primary fuel. Worldwide, according to the literature, the average specific activity of 238U and 232Th of coal is about 20 Bq / kg, with values ranging from 5 to 300 Bq / kg. During coal combustion, organic compounds are gasified (water vapor and carbon dioxide), and inorganic ones containing naturally occurring radionuclides are concentrated in ash. Generally, the radionuclide amplification factor in ash, as shown in the tab. no. 2 is approximately equal to 10. Taking into account the low migration rate of ash radioisotopes, the use of this material in road construction is not subject to major restrictions. However, the use of ash as building material for buildings and dwellings may result in direct and indirect exposure of the population through radon emanations, the main routes of exposure being the ingestion and inhalation of radioisotopes Pb-210 and Po-210. [30] The table below lists the values of the specific activities for ash samples from thermal power stations worldwide, values specified in the references in the first column of the table --450  --2  90  130  ---190  --3  110  150  ---570  --4  30  70  ---100  --5  60  90  ---320  --6  140  200  ---210  --7  7  ----20  --8  40  7  ------9  160  280  ---70  --10  150  290  --- 
Conclusions
Concentrations of natural radionuclides in ash dumps do not lead to a significant increase in the absorbed dose rate, as evidenced by measurements with ionizing radiation flow meters on the heap surfaces at millimeter distances. Particular attention must, however, be given to the manufacture of building materials (cement, bricks, etc.) from the ashes of these dumps, which can amplify the concentration of radon in enclosed spaces where man is forced to spend much longer especially since the ICRP (International Commission on Radiological Protection), through its studies in recent years, alerts itself to the risks to which it is exposed to the concentrations of this radioactive gas.
